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FIRST OFFICE ACTION 

1 . Drawing correction is required as follows: 
Applicant should label Fig. 14 as "prior art". 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject nriatter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 1-1 1 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
applicant acknowledged prior art Fig. 14 in view of Neidorff et al US Patent No. 
5.929,577. 

With respect to claim 1 , applicant acknowledged prior art Fig. 14 teaches every 
element in the claim, including a plurality of transistors (the power supply 1020), a 
position detector (the position detector 1030), a power distributor (the distribution 
controller 1060), a switching controller (the switching controller 1050). 
With respect to claim 1 , the prior art Fig. 14 does not teach : 
"wherein the switching controller further controls so as to force the plurality of 
transistors into the OFF state for a predetermined duration in a predetermined cycle, 
and 

the position detector detects only while the switching controller forcedly keeps 
the plurality of transistors in the OFF state." 
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This limitation, according to applicant's disclosure in the specification page 4, 
lines 6-8, is to force PWM operation off during the time period of position detection. 

This limitation, however, is taught by Neidorff et al. Neidorff et al Fig. 1 teaches a 
"PWM DISABLE CIRCUIT 84" (reference numeral "84" is missing in Fig. 1). This pwm 
disable circuit 84 is to force the plurality of transistors into the OFF state for a 
predeternriined duration in a predetemiined cycle so that the position detector can detect 
the rotor position during this forced OFF period. See Neidorff et al column 3. lines 31- 
40 and 50-52, for examples. 

In view of Neidorff et al teaching, it would have been obvious to a skilled person 
in the art to add this feature to the prior art circuit Fig. 14 to achieve the same subject 
matter as claimed. 

Then why adding such a disable circuit to the prior art Fig. 14 ??? 

It is recognized by Neidorff et al (and also by applicant) that the PWM may 
induce switching noise in the un-energized winding of the motor, see Neidorff column 1, 
lines 32-34 (requiring low pass filter and integration) and column 1 , lines 52-53 (the 
noise susceptibility). Thus, during rotor position sensing period, the PWM operation 
adds noise to the sensed signal due to the PWM. Therefore, it is desirable to force OFF 
the PWM during the rotor position sensing period. See Neidorff column 1 last line to 
column 2. line 1 and column 3, lines 52-55. 

With respect to claim 2, the force OFF of PWM requires any one of (1 ) all 
transistors OFF; or (2) upper group of the inverter transistors OFF; or (3) lower group of 
the inverter transistors OFF. 
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Claim 3 does not set forth any limitation because (1 ) the so-called "a 
predetermined period" is undefined and (2) the "a change from the ON state to the OFF 
state" is undefined (i.e. the ON state of what? and the OFF state of what?). 

With respect to claim 4, the detecting rotation speed is taught by Neidorff. 
Neidorff Fig. 1 shows a frequency-to-voltage converter 77 to generate a motor speed 
feedback signal Vs. The so-called "a predetermined speed" is undefined and therefore 
is met by both the prior art Fig. 14 and by Neidorff et al. 

Claims 5 and 6 are met by the prior art Fig. 14 and by Neidorff et al because the 
"predetemnined speed" and the "predetermined duration" are undefined. Applicant 
should note that the "predetermined speed" (or duration) could be any speed, what-so- 
ever. 

With respect to claim 7, Neidorff et al Fig. 1 showing the speed signal is derived 
from the zero-crossing signal Z-XA. The zero-crossing signal is a rotor position 
detection signal. 

With respect to claim 8, the high frequency operation reads onto PWM of Neidorff 

et al. 

With respect to claim 9, the force OFF period is about one cycle of the PWM 
earner frequency as shown in Neidorff s Fig. 5. The carrier frequency, in most PWM 
applications, is set at 20 KHz. Thus, the force OFF period is about 50 us 
(microsecond), which is 1/20,000 second. Why the carrier frequency is set at 20 KHz ? 
The 20 KHz is the upper-limit of human being hearing frequency, beyond that, the 
human being cannot hear. Therefore, setting 20 KHz as carrier frequency avoid the 
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annoyance to human being. Then why not set a frequency higher than 20 KHz ? Yes, 
one can set a higher carrier frequency. However, a higher carrier frequency increases 
the transistor's switching loss. Thus, the 20 KHz earner frequency appears to be the 
optimized frequency. 

With respect to claim 10. Neidorff Fig. 1 teaches a center tap 26 and a winding 
14 for sensing the bacl< EMF voltage. Neidorff column 3, lines 45-46 states "sensing 
the back EMF across at least one of the windings experiences a zero crossing..." . 
Neidorffs "at least one" implies that more than one windings can be used for rotor 
position sensing. 

With respect to claim 1 1 , when transistors is OFF, the current obviously decays 
to zero. Further, NeidorfTs position sensing Is based on "zero-crossing". 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

5. Claims 1-1 1 are rejected under 35 U.S.C. 102(b) as anticipated by or, in the 



alternative, under 35 U.S.C. 103(a) as obvious over Neidorff et al. 
Claim 1 reads onto Neidorff et al teaching as follows: 



Claim 1 (Currently 
amended): 


Neidorff et al teaching: 


A motor driver that drives a motor 
composed of plural-phase windings that 
generate a magnetic field for rotating the 
rotor, comprising: 


Fig. 1 shows a brushless dc motor 10 
having three phase windings 14, 16, 18; 
the windings 14, 16, 18 generate a 
magnetic field for rotating a rotor (not 
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shown); 


a plurality of transistors that operate as 
switches for supplying current to the 
windings; 


Fig. 1 shows transistors 34, 36, 38, 40. 42. 
44; 


a position detector operable to detect a 
rotational position of the rotor, based on a 
terminal voltage of each winding; 


Fig. 1 shows a sample & hold circuit 68, a 
zero-crossing comparator 72, and the 
associated circuit elements for detecting a 
rotor position based on the terminal 
voltage of winding 14; 

Neidorff et al do not show "detecting 
terminal voltage of each winding" but show 
"detecting terminal voltage of winding 14 
only"; 

however, detecting the terminal voltage of 
each winding is obvious for at least the 
following three reasons: 

(1) Neidorff column 3, lines 45-46 states 
that "at least one winding" can be used to 
detect the back EMF; thus, Neidorff does 
not limit to the single winding 14, it can be 
the winding 16 and/or the winding 18; 

(2) using windings 14, 16, 1 8 together for 
back EMF detection may be required if a 
very high accuracy of rotor position signal 
is required; 

(3) most prior arts teach sensing back 
EMF for rotor position determination based 
on the un-energized of motor windings; for 
a three-phase motor, the un-energized 
winding is one; and this "one" can be any 

onp of thp thrpp winHinnQ 14 1R 1A" 

it is noted that to include windings 16 and 
18 does not require any complicated 
circuitry, the only requirement is a 
multiplex switch for selectively switching 
the un-energized winding for rotor position 
detection; 
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a power distributor operable to control 
power distribution to the plural phase 
windings by means of the position 
detector; and 


Fig. 1 shows inverter switches 34-44; 


a switching controller operable to have 
performed a high-frequency switching 
method to turn the transistors to an ON 
state or OFF state for controlling the rotor 
at the predetermined speed by means of 
the position detector, 


Fig. 1 shows a decoder & drive signal 
generator 80 for controlling the ON and 
OFF state of the inverter transistors 34-44; 
Fig. 1 further shows a ramp generator 81 
and a PWM comparator 82 for generate a 
PWM signal to the controller 80 for 
controlling the ON/OFF state of the 
inverter transistors 34^4 at a high 
frequency, see Figs. 4, 5. 8 for high 
switching frequency; 
in the text, Neidorff et al repeatedly state 
"a constant speed motor", see column 5, 
line 1 1 , for example; the constant speed is 
controlled by PWM and by the rotor 

signals to the generator 80; 

the input signals include position signals 

POS A, POS B, POS C. zero crossing 

signal Z-X, and PWM gating signal 

GATED\PWM; 


wherein .... (to the end of claim 1 ). 


same as explained previously in paragraph 

3 above; 

applicant should read the complete text 
teaching of Neidorff et al. 



The reason of rejection for claims 2-1 1 is same as that explained previously in 



paragraph 3 above. Repetition is un-necessary. 

6. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 



Application/Control Number: 10/530,442 Page 8 

Art Unit: 2837 

7. Any inquiry concerning this communication should be directed to Bentsu Ro at 
telephone number 571 272-2072. 



12/1/2005 Bentsu Ro 

Senior Examiner 
Art Unit 2837 



